The understanding of the relationships between environmental factors and evolutionary forces is of importance to preserve opportunities for the continuation of dynamic evolutionary and ecological processes. This involves the identification and quantification of the relative importance of environmental factors that may influence these processes. Nevertheless, environmental factors are generally interpreted in terms of hypothetical inferences as relationships between environmental and genetic variables are often difficult to quantify. In this study, we used a statistical framework based on canonical correspondence analysis in order to determine the relative contribution of drainage pattern and environmental factors in structuring inter-and intrapopulational genetic diversity among brook charr populations as depicted by microsatellite analysis. These procedures simultaneously analyse several sets of variables and determine their relative contribution. The results revealed the influence of drainage pattern, altitude and human-induced factors on the pattern of genetic diversity and, particularly, the important role of historical events in explaining patterns of contemporary genetic diversity among populations. The statistical framework used in this study provides an efficient way to empirically relate variations of genetic diversity and descriptive variables in general.
Introduction
The quantification of intra-and interpopulation genetic diversity is of importance in many areas of evolutionary biology and ecology. In the context of conservation biology, such information is crucial to estimate: (i) the extent of divergence among populations for recognition of evolutionary significant units (ESU), and the preservation of genetic diversity among remnant populations (Lande 1988; Waples 1991; Moritz 1994; Bernatchez 1995) ; and (ii) the hierarchical organization of genetic diversity within species in order to establish priority of management programmes (Ryman 1981; Frankham 1995; Moritz 1995) . Preserving opportunities for the continuation of dynamic evolutionary and ecological processes is also recognized as an ultimate goal of conservation biology (Moritz 1995) . Understanding the extent, causes and significance of genetic distribution in space and time is fundamental to achieve this objective. This namely implies to identify and quantify the relative importance of environmental factors that may influence the intensity of evolutionary forces. For instance, the extent of genetic differentiation among subdivided populations may differ as genetic drift will be largely influenced by their effective population size ( N E ), which itself may be controlled by the carrying capacity of habitats. The understanding of the relationships between environmental factors and evolutionary processes also require to distinguish the effects of dynamic natural processes from that of recent human-induced ecosystem modifications (Hindar et al . 1991; Carvalho 1993; Ryman et al . 1995) . Similarly, it is of importance to measure variation related to spatial component, as the extent of gene flow may be modulated by habitat structure (Avise 1992) .
Few empirical studies have been specifically designed to quantify the amount of intra-and interpopulation genetic variance imputable to the effects of individual environmental factors. Most frequently, empirical studies remain descriptive, with only speculative inferences on factors explaining organization of genetic structure. One reason why the links between environmental and genetic variables have not often been more rigorously quantified is the paucity of analytical tools that are required. For instance, Mantel's (1967) permutation test can be used to detect relationships between multivariate genetic data and other factors, such as genetic differentiation and geographical distance among populations (Roy et al . 1994; Estoup et al . 1998) . Despite the usefulness of this test, it cannot be used to estimate the amount of the variation of genetic data explained by the independent variables, and how different sets of variables can be related simultaneously (Borcard et al . 1992 ). These issues, however, parallel those encountered in community ecology studies establishing the effects of environmental variables on species diversity. These studies make use of quantitative procedures that simultaneously analyse several sets of environmental variables and determine their relative contribution in structuring species communities (e.g. Legendre & Troussellier 1988; Borcard et al . 1992; Magnan et al . 1995; Rodriguez & Magnan 1995) . One of the most efficient statistical tools to relate variation in species composition to different sets of predictor variables is the canonical correspondence analysis (CCA) (ter Braak 1988a) . CCA is an eigenvalue ordination technique designed for direct analysis of the relationships between multivariate ecological data tables (ter Braak 1986; Legendre & Legendre 1998) . It integrates regression and ordination techniques, and avoids the assumption of linearity in the response of species to environmental variables. Interestingly, ter Braak (1988a) suggested this analysis to relate variation of genetic components to ecological factors. To our knowledge, the efficiency of this approach has not been evaluated empirically in this field.
The objective of this study is to investigate the usefulness of CCA to estimate the individual effects of variables describing the habitat of populations on intra-and interpopulation genetic diversity. In a recent study, we documented the fine-scale genetic population structure of brook charr, Salvelinus fontinalis , populations in La Mauricie National Park (LMNP, Québec, Canada) using microsatellite loci (Angers & Bernatchez 1998) . Populations were organized in seven well differentiated groups, which were not fully congruent with the hydrographic system; based on hierarchical analysis of population structure, more important genetic differentiation was observed among these groups than among drainage systems. The amount of intrapopulation diversity estimated from number of alleles and heterozygosity at individual loci was also highly variable among populations belonging to either the same or different groups. Altogether, these results indicated that the drainage pattern was a major, although not the unique, factor responsible for the extent of genetic partitioning among populations. Detailed ecological data and information on human activities are available for the majority of lakes in LMNP, over the time period since Canada Park Services has managed this territory (1970) . The large diversity of lake habitat conditions found in LMNP (e.g. lake sizes, low altitude vs. high altitude), as well as the potential differential effects of human activities (e.g. sport fishing allowed for some lakes but prohibited for others, past stocking or not) may have influenced the genetic structure of brook charr populations. LMNP therefore provides an appropriate system to assess the usefulness of CCA in the statistical framework proposed by Magnan et al . (1995) in order to investigate: (i) what variables, either drainage pattern or environmental (altitude, lake characteristics, human activities) can best account for the extent of genetic diversity among and within populations; and (ii) the relative contribution and statistical significance of these variables in explaining the various components of genetic variance.
Materials and methods

Study site and genetic data
The La Mauricie national park (LMNP) is located in the middle south of Québec, Canada (46 ° 46 ′ N 73 ° 00 ′ W). Brook charr from 26 lakes (mean sample size = 30 individuals), and representative of seven different minor drainage systems (Fig. 1) were analysed with five microsatellites; SFO-8, SFO-12, SFO-18 and SFO-23 designed for brook charr (Angers et al . 1995) and MST-85 from brown trout, Salmo trutta (Presa & Guyomard 1996) . Details of the genetic analyses and results have been previously presented (Angers & Bernatchez 1998 ).
The approach
CCA integrates ordination and multiple regression techniques. In conventional ordination techniques such as principal component and correspondence analyses, the variation in ecological data is reduced in a few dimensions, in an ordination diagram mapping dependent and independent variables. The patterns obtained are usually interpreted in relation to external data such as correlation coefficients between independent variables and ordination axes or with multiple regression of the ordination axes on independent variables (ter Braak 1988a; Legendre & Legendre 1998) . One difficulty with these techniques is that the ordination axes are just particular orthogonal directions in the ordination diagram and that other directions may well be better related to the environmental variables (ter Braak 1988a). Contrasting with conventional techniques, in CCA a regression model is inserted in the ordination model with the result that the ordination axes appear in order of variance explained by linear combinations of independent variables (ter Braak 1988a). The multiple regression thus constrains the ordination scores (ter Braak 1988a). As the tests implemented in CCA are based on permutation techniques, there are no specific assumptions regarding data distribution. It is, however, preferable to log-transform variables that contain extreme values to reduce their effect on central tendency. Finally, CCA assumes a unimodal relationship between the dependent and independent variables, in contrast to ordination techniques which assume a linear or monotonic relationship between them (ter Braak 1988a).
In the present analysis, allele frequencies, number of alleles and the expected heterozygosity were related separately to two sets of descriptive variables: drainage pattern and environmental variables. In contrast to the Mantel's test that uses two or more similarity or distance matrices, CCA relates real data organized in a 'variableby-population' matrix. Of particular interest in population genetics is the fact that CCA is suited to cope with matrices containing many empty cells (see ter Braak 1988a; section 6.3), a situation commonly encountered with allele frequency data. Basically, CCA maps a dependent variables matrix to a descriptive variables matrix, maximizes the mutual fit between them and then assesses the quality of that fit. CCA analysis allows the independent variables to be selected that contributed significantly to the explanation of the variations in dependent variables, using a forward selection procedure, estimates the contribution of independent variables, and assesses the statistical significance of these relations. Finally, CCA and partial CCA was used to extract the amount of variation shared by both sets of descriptive variables (Borcard et al . 1992; Borcard & Legendre 1993) .
Dependent variables
Genetic data represent the dependent variables in this analysis. In order to take into account intra-and interpopulation components of genetic diversity, data entries were structured into seven separate matrices. Variation of the genetic diversity among populations was inferred from the variation of the relative abundance of each allele at a given loci (allele frequencies). A different matrix was constructed for each of the five loci and took the form of an 'alleles of a given locus by lake' matrix. On the other hand, variation (among populations) of the intrapopulation diversity was inferred from the variation of the number of alleles ( A ) or the expected heterozygosity ( H E ) by loci. Thus, genetic diversity within populations took the form of a 'level of variation of loci by lake' matrix (Appendix I). While both intrapopulational diversity estimators are calculated from allele frequencies, this information is different in that two populations may carry the same intrapopulational diversity without sharing any common allele. Furthermore, the number and frequency of alleles may vary substantially for the same expected heterozygosity values in situations where populations are not at mutation-drift equilibrium.
Independent variables
Two matrices, one for drainage pattern and the other for environmental variables, were constructed to discriminate the influence of the hydrographic network from other factors on genetic structuring. The drainage pattern matrix represents the organization of populations by the pattern of lake interconnections, as suggested by Magnan et al . (1995) , and was constructed as follows. A hydrographic network mapping the connections among lakes was built (Fig. 1) . Each branching point represents a node and a number was assigned to each of them. The root is defined as the common branching point for all of the populations. This is analogous to methods used in phylogenetic reconstruction (e.g. Kluge & Farris 1969) . Each lake is then characterized by the sequence of nodes from the root to its position along the hydrographic tree (for instance, lake G1 had the following sequence from the root: nodes 4, 7, 9, 13 and 14; Fig. 1 ). A 'lake-by-nodes' matrix was then constructed by assigning, for each lake, a value of 1 to all nodes connecting it to the root and 0 to all other nodes (for instance, lake G1 was described by the sequence 10010010100011 for nodes 1-14, respectively). Such a matrix translated the numerical coding of the drainage basin pattern by the hydrographic tree. According to Magnan et al . (1995) , lakes forming a node (e.g. F1, E1, E2 in Fig. 1 ) were coded 0 for that node, because they were not located downstream from that node, while lakes positioned on branches between two bifurcations (e.g. F5 and F6) were assigned the same node values as they belong to the same subdrainage.
Other variables expected to influence genetic diversity were represented by three different sets of estimators pooled into a single environmental matrix (Appendix II). Altitude of the lakes, which is highly variable (201-368 m) among and within drainages, may impose different environmental conditions and act as a barrier to gene flow. In the absence of detailed census data for all lakes studied, we a priori used lake morphological parameters (surface area, mean depth, perimeter, and volume) as a surrogate of population size ( Johnson et al . 1992 ). Activities expected to have potentially altered genetic diversity (human and beaver dams, sport fishing since 1970, past occurrence of logging, stocking of domestic brook charr) were coded either as 1 or 0 for the occurrence (actual or historical) or absence, respectively, of a given activity. In addition, fish species composition was considered in this matrix (Magnan 1989) , and coded by the total number of species reported in a given lake (data on their abundance not being available). Frequency distribution of the predictive variables were examined graphically and transformations were applied when necessary to reduce the effect of extreme values on central tendency.
Statistical analyses
The statistical approach used in the present study is detailed in Magnan et al . (1995) . Briefly, in order to determine the variation of dependent variables related to independent variables, each of the seven matrices encoding for genetic variation among and within populations was related to the spatial and environmental variables separately, by CCA, using version 3.1 of the program canoco (ter Braak 1988b; program available from C. J. F. ter Braak, Agricultural Mathematics Group, TNO Institute for Applied Computer Science, Box 100, NL-6700 AC Wageningen, The Netherlands). For both drainage pattern and environmental variables, the variables that contributed most to the explanation of the variations were selected using a forward selection procedure available in canoco , with a cut-off point of P = 0.10 (i.e. alpha-to-enter, as in multiple regression analysis), based on 1000 Monte Carlo permutations (see ter Braak 1988b). Contribution of each set of variables was estimated independently using the sum of canonical eigenvalues and the statistical significance was assessed by Monte Carlo permutation tests of the sum of all eigenvalues, using 1000 permutations as implemented in canoco (ter Braak 1990).
As environmental variables may exhibit spatial heterogeneity, the variation explained by both sets of variables may be partially redundant. In order to determine whether interpretation of the role of environmental variables in shaping genetic diversity could be biased by their dependence with the drainage pattern, variation in genetic diversity was analysed against the drainage pattern and environmental variables together, using the method of variation partitioning proposed by Borcard et al . (1992) and Borcard & Legendre (1993) . The total amount of genetic variance explained by independent variables was consequently partitioned into four independent components using CCA and partial CCA (ter Braak 1986; 1988c) . (i) Following the estimation of variation accounted for by the environmental variables using CCA, the pure component explained by environmental variables is computed by removing the effect of drainage pattern using partial CCA. (ii) Similarly, the pure component explained by drainage pattern is computed by removing the effect of the environmental variables. (iii) The shared component between the drainage pattern and environmental variables corresponds to the fraction removed by partial CCA from the total variation explained by a set of predictors. (iv) The unexplained component of genetic variance is obtained by subtracting the pure environmental component, the pure drainage pattern component, and the shared component from the total genetic variance. The statistical significance of the environmental and drainage pattern components of genetic variance was evaluated by Monte Carlo permutation tests of the sum of all eigenvalues, using 1000 permutations as implemented in canoco (ter Braak 1990).
To correct for multiple uses of the same set of observations (drainage pattern and environmental variables) we applied the sequential Bonferroni correction (Rice 1989) starting at a / k where a = 0.05, k = 7, with the number of different matrices simultaneously tested against either the environmental or drainage pattern matrix.
Results
Diversity among populations
The CCA revealed the strong influence of drainage pattern on the interpopulation component of genetic diversity in brook charr (Table 1) . Seven nodes (representing the drainage pattern variables) out of 14 considered in the CCA were retained by the forward selection procedure as significant predictors of the variation in allele frequencies. These accounted for 50.4% (SFO-18) to 69.5% (MST-85) of the total variation in allele frequencies, depending on loci. It is noteworthy that nodes 4 and 14 were selected at all loci, and that nodes 3, 8 and 13 were, respectively, selected for four, four, and three loci out of five (Table 1) . The relationships between allele frequencies and drainage pattern variables was statistically significant at all loci ( P < 0.001).
A significant relationship between environmental variables and allele frequencies variation was also detected, although to a much lower extent than drainage pattern variables. The environmental variables selected accounted for 7.8% (SFO-8) to 31.3% (MST-85) of the total variation in allele frequencies, depending on loci (Table 2) . Only three out of 11 environmental variables considered in the CCA were retained as significant predictive variables. Lake altitude was selected for all except the SFO-18 locus, past stocking with domestic brook charr was retained for two loci (SFO-18 and MST-85), and number of fish species in lakes was retained for MST-85 (Table 2 ). The relationships between allele frequencies and environmental variables was statistically significant at all loci (0.001 < P < 0.043, (Fig. 2) showed that populations are mainly discriminated along the first axis (altitude and number of species) and to a lesser extent by the second axis (past stocking). The usefulness of such a plot is that it shows relationships between dependent and descriptive variables. As an example, alleles 194 and 200 predominated in lakes of higher altitude and with a lower number of species than alleles 170 and 176. Similarly, alleles 178, 180 and 188 showed their highest frequencies in lakes that were stocked in the past. These interpretations, based on the ordination plot, could be confirmed by direct observation of allele frequencies in the lakes concerned. The effect of given environmental variables cannot always be separated out because of their multicollinearity (ter Braak 1988a). For instance, in the present locus, there is an inverse relationship between altitude and number of fish species, clearly illustrated by the opposite direction of arrows.
Results of the partial CCA partitioning of the variation (Table 3) component significantly ( P < 0.001) contributed in almost the same proportion (between 47.0% and 49.9%) to the total variation in allele frequencies at all loci. The pure environmental component to the total variation in allele frequencies was much less important (between 3.3% and 9.0%) and was significant for only two loci (SFO-8 and MST-85), following the sequential Bonferroni correction. The component of variation shared by both drainage pattern and environmental variables varied between 2.5% and 22.3% depending on locus. Altogether, spatial and environmental variables accounted for between 56.6% and 78.4% of the total variation in allele frequencies depending on loci (Table 3) .
Diversity within populations
The CCA also indicated a significant effect of the drainage pattern on the variation of the intrapopulation genetic diversity, but to a lesser extent than on interpopulation diversity (Table 1) . These variables accounted for 12.7% of the variance in numbers of alleles ( A ) and 28.8% of the variance in heterozygosity ( H E ) within populations. Three nodes were retained by the forward selection procedure: nodes 5 and 9 for heterozygosity and node 10 for the number of alleles. Both A and H E were significantly related to drainage pattern (0.001 < P < 0.009, Table 1 ). A weak, but significant effect of environmental variables on intrapopulation diversity was also detected (Table 2) . A single predictor (altitude) was retained by the forward selection procedure and accounted for 11.3% of the variance in numbers of alleles and 15.9% of the variance in heterozygosity within populations. Both A and H E and environmental variables were significantly related (0.009 < P < 0.010, Table 2 ).
Results of the partial CCA of variance partitioning (Table 3) indicated that the pure drainage pattern component contributed significantly to the total variation of both A (11.3%) and H E (18.2%). The contribution of the pure environmental component, however, was not significant for either A or H E following the Bonferroni correction. An important proportion of the explained variance in heterozygosity was shared by the drainage pattern and environmental variables (10.4%). Altogether, both sets of descriptive variables accounted for a relatively low portion of the total variance of intrapopulation genetic ( A = 22.6% and H E = 34.1%, Table 3 ).
Discussion
Diversity among populations
The objective of this study was to investigate the usefulness of the CCA to estimate the contribution of drainage pattern and environmental factors on genetic variation among salmonid populations. Results of the CCA are congruent with previous observations (Angers & Bernatchez 1998) and clearly indicated the strong influence of drainage pattern on the variation of genetic diversity among populations.
It is noteworthy that a similar trend is observed for all loci when considered separately, as five out of the seven nodes selected to explain diversity among populations were significant for nearly all the five loci. Significant nodes retained as predictors could be interpreted as the discontinuity of the genetic diversity between populations located upstream and downstream to these nodes. In most cases, sections of the hydrographic system defined by the selected nodes corresponded to distinct drainages. Nodes 8, 13 and 14 referred to the drainages harbouring populations C1-C2-D1-D2, A1 and G1, respectively, while node 3 referred to the subdrainage including F4 -F6 populations. Node 4 referred to the E drainage. As no nodes were selected between node 4 and B drainage (except for the MST-85 locus), B populations shared the same Numbers in parentheses refer to P-values after 1000 permutations with a Monte Carlo permutation test. NS indicates nonsignificant results after sequential Bonferroni correction. Table 3 Partition of the total variation into four independent components: pure environmental, pure drainage pattern, shared (spatial component of environmental variation) and unexplained node sequence as E populations. Population assemblages included within these drainage sections are consistent with those defined using genetic distances and phylogenetic inferences (Angers & Bernatchez 1998) . Congruence between both approaches therefore strongly supports the efficiency of the CCA-based method to relate heterogeneity of allele frequencies among populations to drainage pattern. CCA also revealed the influence of environmental factors as a significant environmental trend (pure environmental component) in the allelic composition remained at two loci after accounting for the main effect measured by the drainage pattern. Among environmental factors that contribute to explain the variation of allele frequencies, altitude accounted for a significant portion of the genetic diversity among populations. Such a pattern could be expected along hybrid zones or multiple phase invasion related to the historical availability of habitats. For instance, strong altitudinal distribution was observed in brown trout in northern UK (Hamilton et al . 1989 ) and this pattern was attributed to a two-phase colonization event, where a first group invaded regions of high altitude, while the following group did not have access to these zones. This analysis has also allowed us to detect a small but significant effect of human activities on the variation of genetic diversity. The impact of stocking has been evidenced by the higher frequencies of characteristic alleles in stocked vs. nonstocked lakes. Stocking may rapidly disturb the genetic integrity of populations, by introduction of new alleles and homogenization of well structured populations (Hindar et al . 1991; Kriegler et al . 1995; Largiadèr & Scholl 1995) . The statistical framework used here therefore offers a powerful alternative to more traditional approaches, because as well as stocking effects (environmental effects) being detected, its importance in explaining a proportion of overall genetic variance among populations was quantified.
A major point highlighted by CCA is that a large proportion of the allele frequency variation could be related to both drainage pattern and environmental variables, the shared component. For instance, altitude between subdrainage sections harbouring populations highly differentiated could be quite different (e.g. F1-F3 = 217-249 m; F4 -F6 = 315 -343 m). Altitude could be considered as another dimension characterizing the drainage pattern, and change in altitude may represent an important step between lakes. Such results highlight the potential contribution of altitude in the distribution of the genetic diversity among populations as well as the hydrographic pattern itself. It is therefore important in such circumstances to consider interactions between selected variables in order to not overemphasize or misinterpret the effects of one or more factors . Using mutational information of microsatellite and genetic distance linear with time (Goldstein et al . 1995) , the estimated time of divergence of population assemblages observed in the LMNP largely predated their contemporary hydrographic distribution (Angers & Bernatchez 1998) . Hence, both hydrographic pattern and altitude may have strongly modulated the colonization processes following Pleistocene glacier retreat.
Diversity within populations
The important variation in the extent of the number of alleles and heterozygosity reported by Angers & Bernatchez (1998) suggested a priori that environmental and/or human-induced factors affected the genetic diversity of founding populations in a lake-specific manner. No such trend, however, was detected, and none of the variables included in the analysis was significantly correlated to genetic diversity. Hence, a large part of intrapopulation genetic variance remained unexplained, in contrast to the large proportion of genetic diversity explained among populations. In the absence of detailed demographic information for lakes studied, we used lake dimensions as a surrogate of population census, with the expectation that this could partly explain variation in genetic diversity within lakes. Our results, however, revealed that lake size was clearly not a good indicator of brook charr population capacity to maintain a given level of genetic diversity. Ranges in both lake size (2.63 -512 ha) and genetic diversity (total number of alleles per population: 10 -43, H E : 0.17-0.79) were expected to be wide enough to detect an existing relationship between these variables. Hence, the lack of resolution was probably not involved and rather suggests a lack of correspondence between lake size and genetic diversity. Lack of correspondence between the N E estimation based on the temporal method and lake size has been reported in brown trout ( Salmo trutta ) populations ( Jorde & Ryman 1996) . Populations from lakes that are similar in size and other apparent characteristics showed similar levels of genetic variation based on heterozygosity, but carried estimated N E varying from 52 to 480 individuals ( Jorde & Ryman 1996) .
Significant relationships between drainage pattern and genetic diversity within population suggests that the observed values of genetic diversity were partially representative of founding populations. Nodes selected for H E referred to a single phylogenetic lineage (populations B1-B7, E3 -E7, Angers & Bernatchez 1998) . Hence, the pattern of intrapopulation genetic diversity is partly representative of historical diversity rather than the resulting effect of contemporary demographic factors. This suggests that mutation/drift equilibrium have not been reached for all populations and loci. Microsatellite results must also be interpreted cautiously, as several aspects of their modes of evolution remain partially understood (Jarne & Lagoda 1996; Feldman et al . 1997; . This means that one cannot rule out the possibility that a given locus may have evolved under different constraints in different populations. As an example, size homoplasy (identical alleles from distinct mutational events) may frequently occur at microsatellite loci and underestimate the real diversity (Angers & Bernatchez 1997; Viard et al . 1998 ). It has also been shown that for a given locus, propensity to generate mutations could be different among alleles ( Jin et al . 1996; Primmer et al . 1996) . As these processes are purely stochastic, a larger number of loci have to be considered to analyse variation of the genetic diversity within populations (Cornuet & Luikart 1996) . Finally, according to the simplification of the system analysed here, a large proportion of unexplained variance could also be the result of parameters not being properly quantified. For instance, fine descriptors of recent population fluctuations could be analysed (Cornuet & Luikart 1996) . This means that such analyses possibly require the inclusion of additional descriptive ecological variables, and stresses the need for further fusion of ecology with population genetics.
Conclusions
The statistical framework used in this study allowed us to detect the influence of drainage pattern, altitude and human-induced factors on the pattern of genetic diversity among and within populations (based on allele frequencies). The main interest of such an analysis was to empirically estimate the relative importance of these variables, which had not been attempted so far in genetic studies of population differentiation. This approach can not, however, use the genetic information based on microsatellite length variation within and between samples. In this context, alternative methods such as amova and partial correlation analysis performed on distance matrix could be used to complement CCA, to make a full use of information contained in molecular data. We conclude that despite its potential limitations in explaining the pattern of intrapopulation genetic variance in La Mauricie National Park, the statistical framework used in this study provides an efficient way to empirically relate variations of genetic diversity and descriptive variables. The usefulness of this analysis in population genetics could therefore be valuable for conservation biology to investigate factors responsible for population divergence, as well as in fundamental research to orientate and design further experiments. B.A. is interested in the evolutionary biology of populations and molecular evolution and is doing a postdoctoral fellowship in France on the evolution of microsatellite sequences in Salmonid species. P.M. is interested in the structure and function of freshwater aquatic communities and trophic polymorphism in brook charr. M.P. is the aquatic habitat manager in La Mauricie national park and responsible for the survey of aquatic ecosystems. L.B.'s research interests are in the understanding of patterns and processes of organismal and molecular evolution, as well as their significance to conservation issues. 
